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AN ARRANGEMENT FOR SEALING AN OPENING 
OF A ROTOR HOUSING 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0001] This application claims the priority of German Application No. 102 37 040.0 
filed August 7, 2002, the disclosure of which is expressly incorporated by reference herein. 

[0002] The present invention relates to an arrangement for sealing an opening of 
a rotor housing in which a vacuum prevails, through which opening a shaft, sup- 
ported outside of the rotor housing, projects, said arrangement comprising at least 
two sealing gaps, of which a first sealing gap is formed between the shaft and a 
sealing element free floating in relation to the opening, while a second sealing gap 
is formed with a collar of the spinning rotor bordering on the shaft. 

[0003] An arrangement of this type is prior art in German published patent ap- 
plication DE 197 32 096 (corresponding U.S. Patent 6,095,529). The sealing ele- 
ment is in this case a free floating sealing disc, which seals the shaft from a ring- 
shaped component which is clipped onto the rotor housing. The second sealing gap 
is independent of the free floating sealing disc and is located between the collar of 
the spinning rotor and a plastic tube affixed in the rotor housing. Because of the 
combination of the two sealing gaps, a kind of labyrinth sealing occurs, which 
makes it difficult for unwanted air to enter into the rotor housing. Overall, a non- 
contact seal occxirs, which permits, for example, the spinning rotor to be pulled out 
of its bearing towards the operator's side out of the open-end spinning aggregate. 
In order not to permit the two sealing gaps to become too large, despite this dis- 
mounting possibility of the spinning rotor, the through entry bore hole of the free 
floating sealing disc has a narrow tolerance in relation to the shaft, which in turn 
permits the sealing disc, as a result of its free floating arrangement, to center itself 
when the machine is set in operation. 

[0004] Spinning rotors can operate today at speeds of approximately 150,000 
rpm. Such high speeds are only possible when the distances between the shaft 
bearings are relatively short and in addition, when the part of the spinning rotor 
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located in the rotor housing has only a relatively small overhang in relation to the 
next bearing. This has the result that in the known arrangement, the first sealing 
gap between the free floating sealing disc and the shaft is very short, so that the 
first bearing located outside of the rotor housing can be moved very close to the 
rotor housing, 

[0005] It is an object of the present invention to make the sealing gap as long as possible 
in order to achieve as effective gap sealing as possible in an area where the sealing gap can 
be narrowly tolerated. 

[0006] This object has been achieved in accordance with the present invention in 
that the second sealing gap is also formed with the same free floating arranged 
sealing element. 

[0007] With preferred embodiments of the invention, the first sealing gap is ex- 
tended by means of the second sealing gap, whereby in both cases one and the 
same sealing element acts together with the spinning rotor, that is once with the 
shaft and once with the collar. Thus both sealing gaps can be very narrowly toler- 
ated. The sealing gap hereby becomes significantly more effective in preventing 
the entry of false air. With certain preferred relevant embodiments, an additional, 
radially extending sealing gap forms automatically at the end of the collar where it 
graduates over to the shaft. 

[0008] The sealing element preferably comprises a radial flange which is dis- 
posed free floating with respect to a likewise radially formed supporting surface of 
the rotor housing, and also comprises a tube-like area arranged to the collar. The 
result is a preferably one-piece combined component for the free floating sealing 
element, which component can simultaneously run in at both sealing gaps when 
the machine starts up. It is hereby advantageous according to preferred embodi- 
ments when the radial flange is pressed against the support surface by at least one 
spring element. Although this is not strictly necessary due to the low pressure in 
the rotor housing, the spring element provides additional security, in particular 
when the spinning aggregate has to be opened for maintenance purposes and the 
low pressure collapses as a result. 
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[0009] In certain preferred embodiments of the present invention it is provided 
that the sealing element in addition comprises a sealing surface extending essen- 
tially radially and forming a third sealing gap with the rear wall of the spinning 
rotor. This sealing surface need not be absolutely radially arranged , but rather can 
be more or less conically formed. The free floating sealing element is in this way 
placed sufficiently close to the rotating spinning rotor, whereby the drawing in of 
air is rendered more difficult. A type of envelopment of the spinning rotor occurs, 
at least in part, at its rear wall, whereby, above all at high surface speeds, a reduc- 
tion in energy consumption can be achieved. Because the sealing surface, being 
applied to the firee floating sealing element, is also aligned according to the shaft, it 
can be placed accordingly close to the surface of the rear wall of the spinning ro- 
tor. 

[0010] The said envelopment of the rear wall of the spinning rotor can be further 
improved when the sealing surface is provided with a hollow cylindrical extension 
which envelopes a cylindrical area of the rear wall. In combination with said gap 
sealing, a further, fourth sealing gap occurs due to this improved enveloping of the 
spinning rotor, namely between the hollow cylindrical extension of the firee float- 
ing sealing element and the cylindrical area of the rear wall of the spinning rotor. 

[0011] A particular advantage arises when the sealing surface can be arranged at 
an exchangeable part which is connectable to the sealing element. This exchange- 
able part, which can be connected in one piece with, but releaseable from, the free 
floating sealing element, can be adapted to various diameter areas of the spinning 
rotor. It is purposeful when the exchangeable part is pressed onto the tube-like 
area. 

[0012] These and further objects, features and advantages of the present inven- 
tion will become more readily apparent from the following description of a greatly 
enlarged embodiment of the present invention when taken in conjunction with the 
accompanying drawing. 



3 



Attorney Docket No.: 010971.52513US 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The single drawing figure is a part sectional side view of an open-end 
spinning rotor with a sealing arrangement constructed according to a preferred 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE DRAWING 

[0014] The drawing shows an axial intersection through an open-end spinning 
arrangement in the area of a spinning rotor assembly 1 . This rotor assembly com- 
prises a rotor cup 2 as well as a shaft 3 . The rotor cup 2 is pressed onto the shaft 3 
by means of a collar 4 in the known way. 

[0015] During operation, the rotor cup 2 rotates in a vacuum chamber 5, which is 
formed by a rotor housing 6. The vacuum chamber 5 is connected to a vacuum 
source (not shown). 

[0016] The front side of the rotor housing 6 comprises an operator's opening 7, 
which is closed during operation by means of a housing cover (not shown), so that 
false air cannot enter into the vacuum chamber 5. The rear wall 8 of the rotor 
housing 6 comprises an opening 9, through which the shaft 3 projects. The shaft 3 
is supported outside of the rotor housing 6 in a way not shown and is driven to ro- 
tate. 

[0017] In order to prevent false air from entering through the opening 9 into the 
vacuum chamber 5, a device 10 for sealing the opening 9 is provided. This device 
10 comprises a sealing element 11 which is preferably made of plastic, which is 
arranged in a free floating way in relation to the opening 9, the shaft 3 and the 
collar 4. The free floating sealing element 11 forms a first sealing gap 12 with the 
rotating shaft 3 and a second sealing gap 13 with the also rotating collar 4. Thus 
both sealing gaps 12 and 13 act together with one and the same free floating seal- 
ing element 11 and can be particularly provided with close tolerances, as the seal- 
ing element 11 runs in during the initial start-up of the spinning rotor 1, thus 
causing the two sealing gaps 12 and 13 to form at the same time in the desired or- 
der of magnitude. Because of the free floating arrangement, the sealing element 1 1 
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is always sufficiently centered in relation to the spinning rotor 1 . The first sealing 
gap 12 is extended to a certain degree by the second sealing gap 13, so that each 
single sealing gap 12,13, taken individually, is kept to a sufficiently short length. 
The efficacy can be increased in that, given the corresponding embodiment be- 
tween the rear facing side of the collar 4 and the arranged surface of the free 
floating sealing element 11, an additional, radially extending sealing gap 14 is 
formed. The presence of this additional sealing gap 14 is, however, not absolutely 
necessary for all preferred embodiments of the present invention. 

[0018] The sealing element 11 comprises in one piece a radial flange 15 and a 
tube-like area 16. The radial flange 15 Hes in a free floating position on a likewise 
radially ahgned support surface 17 of the rotor housing 6. For assembly reasons, 
the support surface 17 is arranged on a separately mountable component 18, which 
is affixed to the rear wall 8 and thus forms a component part of the rotor housing 
6. Although the vacuum prevailing in the vacuum chamber 5 pulls the radial flange 
15 to the support surface 17 during operation, a spring element 19 is provided for 
extra security in certain preferred embodiments, which spring element 19 is sup- 
ported on the one hand on the rear wall 8 and on the other hand on the radial 
flange 15 and thus presses the sealing element 11 to flie support surface 17 of the 
rotor housing 6. 

[0019] In addition to the radial flange 15 and the tube-Uke area 16, the free 
floating arranged sealing element 1 1 comprises a further part which forms together 
with a rear wall 20 of the spinning rotor 1 a third sealing gap 22, which extends 
essentially in radial direction. Thus a sealing surface 2 1 of the sealing element 1 1 
acts togetiier with said rear wall 20. The third sealing gap 22 need not extend ab- 
solutely radially, but can, in a way not shown, be formed with a conically extend- 
ing rear wall of the spinning rotor 1 . When this third sealing gap 22 is sufficiently 
closely tolerated, a reduction in energy consumption can be achieved, in particular 
at high spinning rotor 1 speeds. Because the sealing surface 21 is a component 
part of the free floating sealing element 1 1 , it is aligned according to the shaft 3 
and the collar 4, as described with the aid of the sealing gaps 12 and 13. 
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[0020] The measures for saving energy can be further improved if the sealing 
surface 21 is provided with a hollow cylindrical extension 24 which envelopes a 
cylindrical area 23 of the rear wall 20. Thus a further sealing gap 25 occurs with 
overall a certain degree of envelopment of the rotor cup 2. 

[0021] In certain preferred embodiments of the present invention it is provided 
that the sealing surface 21 is arranged at an exchangeable part 26 which is con- 
nected to the sealing element 11 in a releasable way. This exchangeable part 26 
can be pressed onto the tube-like area 16 of the sealing element 11 with the aid of 
an axial stopper 27. The application of various exchangeable parts permits the free 
floating sealing element 11 to be adapted to different diameter areas of the rotor 
cup 2. 

[0022] The foregoing disclosure has been set forth merely to illustrate the invention and 
is not intended to be limiting. Since modifications of the disclosed embodiments incorpo- 
rating the spirit and substance of the invention may occur to persons skilled in the art, the 
invention should be construed to include everything within the scope of the appended 
claims and equivalents thereof. 
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